Abstract. For hyperspectral remote sensing image denoising, this paper proposed image denoising based on non-local low-rank dictionary learning. The basic idea of algorithm is to use strong relativity of all wave bands of hyperspectral remote sensing image with local self-similarity and local sparsity of image to improve the denoising performance. First of all, combined with the strong relativity, non-local self-similarity and local sparsity, non-local low-rank dictionary learning is established. Then iterative method is used to solve the model to get redundant dictionary and sparsity to represent coefficient. Finally, redundant dictionary and sparsity is used to express restored image of coefficient. Compared with the existing advanced algorithm, by making full use of strong relativity each band of hyperspectral image, it makes the algorithm obtain the information on details to well keep the hyperspectral remote sensing image, to improve the visual effect. Experimental results verify the effectiveness of the algorithm in this paper. 
Introduction
Considering the use of strong relativity between images of each band of hyperspectral remote sensing, and combined with the nonlocal self-similarity and local sparsity of image, this paper proposed image denoising based on non-local low-rank dictionary learning. The algorithm firstly establishes a non-local low-rank dictionary learning model, and then constructs the image that is corresponding tp denoising algorithm to solve the model. Due to introducing the intrinsic characteristics of strong relativity of band images, it makes this algorithm effectively keep texture and details of each band image while denoising.
Dictionary Learning
The space width of spectral remote sensing image is set as W , 
Image Denoising Algorithm Based on Non-Local Low-Rank Dictionary Learning
This algorithm in this paper firstly establishes a non-local low-rank dictionary learning model, then constructs the corresponding algorithm for solving the model to get a redundant dictionary and sparse representation coefficient, and finally it makes use of the results to restore image.
Data structure of hyperspectral remote sensing image is a cube. Assuming that the image contains S band images to divide hyperspectral images into N overlap fullwave band cube data with the size of n n S  (hereinafter referred to as the cube), represented as ( 1, , ) n nN  p and dictionary learning is expressed as: Considering the use of nonlocal self-similarity, k means clustering algorithm is used to make N cube data into K classes, and then take advantage of cube data of each class to learn to get sub-dictionary, and use sub-dictionary to express data in the class. Cube data in each class are represented as k M and the nonlocal dictionary learning model in the k class is represented as Because all brand images of hyperspectral image have strong correlation, the coefficient matrices corresponded by the full-wave data of the n cube data
is a low-rank matrix. The low-rank constraints of the matrix () k m α are added to the nonlocal dictionary learning model (), to get the nonlocal low-rank dictionary learning model as
Wherein,  is the weighted parameter,
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rank  is matrix's rank. Matrix rank. Matrix's rank often uses nuclear norm *  (the sum of matrix eigenvalues) to approximate, the nonlocal low-rank dictionary model is equivalent to 
The model is simplified to get
Wherein, the matrix
,
5

Conclusion
For hyperspectral remote sensing image denoising, this paper proposed in denoising based on the nonlocal low-rank dictionary learning. The core idea of the algorithm is to make use of strong relativity of the hyperspectral images of various hands in the process of denoising, combined with local sparsity and non-local self-similarity of image. Due to the use of strong relativity of the hyperspectral images of various hands, this algorithm can make denoising achieve better results. The experimental results show that the PSNR value of the algorithm to restore image is higher than the existing advanced algorithm, and can keep the details information of the image well, so as to improve the visual effect.
